Tetrahydroxystilbene Glucoside Inhibits Excessive Autophagy and Improves Microvascular Endothelial Dysfunction in Prehypertensive Spontaneously Hypertensive Rats.
Autophagy exists in vascular endothelial cells, but the relationship between autophagy and blood vessel dysfunction in hypertension remains elusive. This study aimed to investigate role of autophagy in vascular endothelial dysfunction in prehypertension and hypertension and the underlying mechanisms involved. Furthermore, we sought to determine if and how tetrahydroxystilbene glucoside (TSG), a resveratrol analogue and active ingredient of Polygonum multiflorum Thunb used for its cardiovascular protective properties in traditional Chinese medicine, influences vascular endothelial function. Male spontaneously hypertensive rats (SHRs) aged 4 weeks (young) and 12 weeks (adult) were studied and the vascular function of isolated aorta and mesenteric artery was assessed in vitro. Compared with Wistar Kyoto rats (WKY), young and adult SHRs showed endothelial dysfunction of the aorta and mesenteric artery, along with decreased pAkt, pmTOR, and autophagic marker protein p62 and increased LC3 II/I in microvascular but not aortic tissues. TSG administration for 14 days significantly improved mesenteric vascular endothelial function, increased levels of pAkt and pmTOR, and decreased autophagy. Pretreatment of young SHRs with the mTOR inhibitor rapamycin blocked the antiautophagic and vasodilative effects of TSG. Moreover, TSG significantly activated Akt-mTOR signaling in HUVECs and reduced the autophagic levels in vitro, which were almost completely blocked by rapamycin. In summary, mesenteric endothelial dysfunction in prehypertensive SHRs was at least partly attributable to excessive autophagy in vascular tissues. TSG partly restored microvascular endothelial dysfunction through activating the Akt/mTOR pathway, which consequently suppressed autophagy, indicating that TSG could be potentially applied to protect vascular function against subclinical changes in prehypertension.